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Organizagdo de Meméria e Modos de Enderegamento
Sumdrio

Organizagdo de Meméria do Atmega88
- Meméria de Programa - Flash
- Meméria de Dados
-+ SRAM
EEPROM

Modos de Enderegamento
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Tha AVA Sxs Regster - SREG -is deined 2
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Figura 4-2. AVR CPL Genaral Purpose Warking Registars
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Figura 4-3.
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The X-, Y-, and Z-registars
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Data Memaory

2 Ragistars

0000 -0x001F

& 10 FE%iEﬂErS 0020 - 0x005F
g. | ‘0060 - 0wdOFF

Infarnal SRAM
E12/1024/1024 x 8)

teD100

02 FF 04 FFOx04FF

MC404 — 252009

EEPROM Data Memory

The EEPROM Address Register - EEARH and EEARL
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The EEPROM Control Register - EECR
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Table 5-1. EEPROM Mode Bits
Programming
EEPMI | EEPMD Time. Operstion
o 0 34 ma Er28e &0 Wiie Inone cosraton (Alzmic Goeraton)
o 18ma Erase Ony
o 18ms ¥
- Feasred for e uas
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Direct Single Register Addressing

REGISTER FILE

OP Rd

31
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Direct Register Addressing, Two Registers

REGISTER FILE

/O Direct Addressing

15 <] 5 4 0
oP I Rr ‘ Rd I
d
r
Al
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Direct Data Addressing
Data Space
31 20 19 18 0x0000
oP Rr/Rd
Data Address
15 0
RAMEND
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Data Indirect Addressing
Data Space
00000
15 0
X.Y ORZ-REGISTER |_
RAMEND
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1fO MEMORY
0
15 5 o
OP Rr/Rd A l
63
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Data Indirect with Displacement
Data Space
0x0000
15 0
Y OR Z - REGISTER
A
18 10 85 0
oP RriRd .|
RAMEND
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Data Indirect Addressing with Pre-decrement
Data Space
0x0000
15 0
XY ORZ - REGISTER
+
-1
RAMEND
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Data Indirect Addressing with Post-increment
Data Space
0x0000
RAMEND
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Program Memory Addressing with Post-increment
PROGRAN MEMORY
0x0000
FLASHEND
LPM Z+ and ELPM Z+
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Indirect Program Memory Addressing
PROGRAM MEMORY
0x0000
15 0
Z-REGISTER
15 0
[ =
IJMP and ICALL
FLASHEND
228
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Program Memory Constant Addressing
PROGRAM MEMORY
0x0000
[ s ]
LSB T T
LPM, ELPM, and SPM
FLASHEND
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Direct Program Memory Addressing
PROGRAM MEMORY
I 1 0x0000
oP 6MSB
16188
15
il
PC '—)
JMP and CALL
FLASHEND
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Relative Program Memory Addressing
PROGRAM MEMORY
0x0000
15 0
PC
1 +
15 1211 0
oP k
FLASHEND

RJMP and RCALL

do Moriagen
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Conditional Branch Summary

Test Boolean Mnemonic | Complementary Boolean Mnemonic Comment
Rd>Rr DINEVI=0 BRLTY Rd<Rr Z+N@V)=1 BRGE" Signed
Rdz2Rr Nev)=0 BRGE Rd<Rr Nev)=s1 BRLT Signed
Rd =Rr Z2=1 BREGQ RdzRr 2=0 BRNE Signed
Rd<Rr Z+N@V)=1 BRGE!" Rd>Rr ZiNBV) =0 BRLT* Signed
Ri<Rr | (N&V)=1 BRLT Rd2Rr Nev)=0 BRGE Signed
Rd>Rr C+Z=0 BRLO" Rd<Rr C+2=1 BRSH* Unsigned
Rdz Rr C=0 BRSHBRCC | Rd<Rr BRLOBRCS Unsigned
Rd=Rr =1 BREQ RdzRr 2=0 BRNE Unsigned
Rds Rr C+Z=1 BRSH" Rd>Rr C+2=0 BRLO* Unsigned
Rd<Rr C=1 BRLOBRCS | RdzRr C=0 BRSHBRCC Unsigned
Carry C=1 BRCS No carry C=0 BRCC Simple
Negative N=1 BRMI Positive N=0 BRPL Simple
Overfiow Va1 BRVS No overfiow V=0 BRVC Simple
Zero =1 BREQ Not zero Z=0 BRNE Simple

Note: 1. Interchange Rd and Rr in the operation before the test, i.e., CP Rd,Rr - CP Rr,Rd
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Instruction Set Summary

e
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ADC - Add with Carry

Description:
#dds twa registers and tha cantants of tha C Flag and placss tha rssult in the destination registar Rd

Operation:
il Ré— R+ Rr-C

Syntax: Operanda: Program Countar:
iy ADC Rd.Rr 0£d£31,03r531 PCePC+1

-t Opeode:

1 T H ] v N z c
[T -T=T=T=T=T=7T=1]
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ADD - Add without Carry

Description:
Adds two ragistars without tha C Flag and placas tha result in ths dastinatian registar Re

Operation:
i RAd— Rd = Ar

Syntax: Operands: Program Counter:
(i  ADDRdRr Osd<31,08rs31 PCePC+1

6-bit Opeade:

I T H s v N z c

[ - [ =1 -=]=1=1~=1+=
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ADIW - Add Immediate to Word

Description:

Adds an immediate valua (0- 63) ta a register pair and placas tha result in fa ragister pair. This instrudion oparaias on tha
wpper four ragister pairs, and is wall suited for aperstions on the pointsr ragisters.

This instruction is not availabla in all davicas. Refer ta tha davica spacific instruction sat summary.

Operstion:
(i Ro*1:Rde RZ=1RI=K

Syntax: Operands: Program Counter:
0] ADIW Rd*1:Rd,K de 24262830}, 0sKsB3 PCe—PC+1

16-blt Opcode:
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ASR - Arithmetic Shift Right

Description:

Shifts =il bits in Rd ona piace to the right. Bit 7 is haid constant. Bt 0 s Ioaded into the C Fiag ofths SREG. This oparation
difsctivaly dividas = signad valus by twa without changing its sign Ths Carry Fiag can ba usad ta round tha rasult.

Operation:
0
[ —— 0
Symax: Opersnas: Program Counter:
(i ASR Rd 0£ds31 PCePC+1

bt Opeade:
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LSR - Logical Shift Right

Description:

Stifts all bits in Re one place to tha right. Bit 7 is clssrad. Bit 0is loaded inta the C Flag of the SREG. This oparation sffsc-
tivaly divides an unsigned valus by twa. The C Fiag can be usad to round the rasutt.

Operation:

Syntax: Opersnds: Program Counter:
i LSRRs FEEFEY PCePC-1

16-blt Opcode:
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LSL - Logical Shift Left

Description:
Shifts all bits in Rd ona place to the laft Bit 0 is cleared. Bit 7 is loaded into tha C Fiag of the SREG. This operation effac-
fivaly muitiplies signed and unsignad values by two.

Operation:
1]

]

Syntax: Operanda! Program Counter:

U] LSLRd 0sdgdn PCePC+1

ADD Rd,Rd)

46-blt Opeode: |
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ROL - Rotate Left trough Carry

Description:

Shilts 21 bits in Rd one pizce ta tha let. The C Flag & shifted into bit 0 of Rd. 8it7 s shifted into the C Flag. This operstion,
combined with LSL, effectivaly multiplies multibyta signad and unsignad values by twa.

Operation:

<[
Syntax: Operands: Program Counter:

i  ROLR4 Qg3 PC+PC+1

601l Opeode: S22 ADC Ra Ra)
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ROR - Rotate Right through Carry

Description:
Shifts all bits in Rd ane placs to the right. Tha C Fiag is shifted into bt 7 of Rd. it 0 is shifted into the C Flag. This opera-
$an, cambined with ASR, sfisctively dividas multi-byis signsd valus by two. Combined with LSR i sfiactively dividss multi-
byts unsignad valuss by two. The Carry Flag can be ussd to round the result.

Operation:

Syntax: Operands: Program Counter:
(i) ROR Rd 0sds3 PG+ PG+

6Dt Opeada:

Stetus Register (SREG) and Boolezn Formula:
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